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Summary. 
(57) [Abstract] 

[Technical problem] A part of fuel cell stack or the whole offers overmoisture content (swelling 
state) or the operational status distinction method of the fuel cell stack which can discover the 
abnormalities in an output at an early stage, and can be returned to a normal state still more 
quickly in order [ since it is easy to become and it causes the loss of power believed to be the 
cause, ] to solve such a trouble, too little (dryness) and, and the operation-control method. 
[Means for Solution] In the case of the various service conditions of a fuel cell, the pattern of 
aging of the voltage of a cell block which consists of the single cell or two or more single cells of 
a fuel cell stack which have a solid electrolyte film as an electrolyte is divided, and storage is 
made to memorize beforehand. The pattern of aging of every single cell and the voltage for every 
cell block is measured, the pattern of aging of the obtained voltage is compared with the pattern 
stored in the aforementioned storage, a service condition is judged, further, a comparison 
operation is carried out, the set point of a suitable service condition is chosen, and the 
instruction adjusted to this set point to the single cell or cell block of a fuel cell stack is given. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (1) In the case of the various service conditions of a fuel cell, divide the pattern of - 
aging of the voltage of a cell block which consists of the single cell or two or more single cells of 
a fuel cell stack which have a solid electrolyte film as an electrolyte, and make storage memorize 
beforehand. (2) The operational status distinction method of measuring the pattern of aging of 
every single cell and the voltage for every cell block, comparing the pattern of aging of the 
voltage (3) Obtained with the pattern stored in the aforementioned storage, and judging a service 
condition. 

[Claim 2] (1) In the case of the various service conditions of a fuel cell, divide the pattern of 
aging of the voltage of a cell block which consists of the single cell or two or more single cells of 
a fuel cell stack which have a solid electrolyte film as an electrolyte, and make storage memorize 
beforehand. (2) The pattern of aging of every single cell and the voltage for every cell block* is 
measured. (3) The comparison operation of the pattern of aging of the obtained voltage and the 
pattern stored in the aforementioned storage is earned out. The operation-control method of the 
fuel cell stack characterized by giving the instruction which chooses the set point of a suitable 
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service condition and is adjusted to this set point to the single cell or cell block of a fuel cell ^ 
stack. 

[Claim 3] The operation-control method of the fuel cell stack the patent claim 2 publication 
characterized by being the conditions more than the piece chosen from the thing for the set 
point of the aforementioned service condition cooling the thing for the thing for the thing for the 
amount of supply of the water supplied to a fuel cell stack, and the amount of supply of fuel gas, 
and the amount of supply of oxidizer gas, and a fuel cell stack. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the operational status 
distinction method and the operation-control method of a fuel cell stack which have a solid- 
polymer-electrolyte film especially about the operational status distinction method and the 
operation-control method of a fuel cell stack which have a solid electrolyte film as an 
electrolyte. 
[0002] 

[Description of the Prior Art] The fuel cell which has a solid-polymer-electrolyte film as an 
electrolyte is called PEM type fuel cell, and where the solid-polymer-electrolyte film which . : 
included water in inter-electrode [ of a fuel electrode and an air pole ] is inserted, it is operated. 
When the cell reaction of a PEM type fuel cell supplies fuel gas to a fuel electrode, the hydrogen 
ion to generate is the form of a proton (H3 0+), and when the inside of a solid-polymer- 
electrolyte film is moved to an air pole, and the electron simultaneously generated from fuel gas 
in a fuel electrode is transmitted to an external circuit and moves to an air pole, it is performed. 
[0003] The PEM type fuel cell is used with the gestalt generally called so-called cell stack which 
carried out the laminating of two or more single cells to the serial. In this fuel cell stack, when 
obtaining fixed output voltage, in order to hold the solid-polymer-electrolyte film of all single 
cells in the suitable water state, fuel gas was humidified with humidification equipments, such as *- 
for example, bubbling equipment, and the method of supplying to each fuel electrode was taken 
[0004] 

[Problem(s) to be Solved by the Invention] However, although the output of the flow rate of each 
reactant gas (fuel gas and oxidizer gas) supplied to a fuel cell stack on stream and humidification 
equipment was adjusted in the operating method of the conventional fuel cell stack in order to 
hold the solid-polymer-electrolyte film of all single cells in the suitable water state It is difficult 
to hold the **** cell in a fuel cell stack uniformly in the humidification state suitable from 
beginning to end, and overmoisture content (swelling state) or the problem of causing the loss of 
power by which it is easy to become and it is regarded as a cause with too little (dryness) had a 
part of fuel cell stack or the whole. 

[0005] Then, this invention aims at offering the operational status distinction method of 
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* discovering the abnormalities in an output at an early stage. Furthermore, it aims at offering the 
operation-control method of the fuel cell stack which can be quickly returned to a normal state. 
[0006] 

[Means for Solving the Problem] In order to solve said trouble, the operational status distinction 
method and the operation-control method of a fuel cell of this invention In the case of the 
various service conditions of a fuel cell, divide the pattern of aging of the voltage of a cell block 
which consists of the single cell or two or more single cells of a fuel cell stack which have a solid 
electrolyte film as an electrolyte, and storage is made to memorize beforehand. The pattern of 
aging of every single cell and the voltage for every cell block is measured. The pattern of aging 
of the obtained voltage is compared with the pattern stored in the aforementioned storage, a 
service condition is judged, and a comparison operation is carried out further, and the set point 
of a suitable service condition is chosen and it is characterized by giving the instruction adjusted 
to this set point to the single cell or cell block of a fuel cell stack. 

[0007] The aforementioned service condition can choose the conditions more than a piece from 
the thing for cooling the thing for the thing for the thing for the amount of supply of the water 
supplied to for example, a fuel cell stack, and the amount of supply of fuel gas, and the amount 
of supply of oxidizer gas, and a fuel cell stack. 

[0008] the above — as the input for choosing a suitable service condition — the measurement 
result of the pattern of aging of the aforementioned voltage — in addition, the temperature 
information on a cell block which consists of the single cell or two or more single cells of a fuel 
cell stack can also be used 
[0009] 

[Embodiments of the Invention] this invention acts as the monitor of the aging of output voltage 
automatically about the cell block which consists of plurality of each ** cell which constitutes a 
fuel cell stack, or a single cell, from the change pattern, when it separates from the pattern of a 
normal state, it judges which type of pattern with the passage of time which belongs unusually it 
is, knows the water state of the solid polymer electrolyte in a cell at least, and changes a 
suitable service condition to a single cell or a cell block. 

[0010] An example of the system chart about the operation control of the fuel cell stack of this 
invention is shown in drawing 1 . The malfunction detection flow view based on the system is 
shown in drawing 2 . 

[001 1] The electrometer for connecting with those output terminals and measuring output 
voltage for every cell block which makes a unit every ** cell and two or more single cells of a 
fuel cell stack, is equipped. The thermocouple for furthermore measuring temperature is 
equipped for every cell block which makes single cell plurality a unit. In addition, even if it installs 
this thermocouple for every aforementioned output voltage measurement block, it is good in 
arbitrary places. For example, you may install in a total of three places of the ends of a fuel cell 
stack, and mountain side. 

[0012] Beforehand, data, such as an aging pattern of the output voltage at the time at the time 
of the abnormalities in the reactant gas (fuel gas and oxidizer gas) amount of supply or a cell 
temperature pattern, are stored in the storage of a control computer at the time (at the time of 
fault swelling or fault dryness) of unusual operation by the aging pattern of the output voltage in 
the cell block which consists of the single cell or two or more single cells at the time at the time 
of the normal operation of a fuel cell stack, or the cell temperature pattern 

[0013] On the other hand, the output voltage value (V1, V2, — ) by which the firm measurement 
is carried out with the aforementioned electrometer at the time of operation of a fuel cell is 
incorporated by the A/D-conversion board, and it is changed into a digital signal, and the 
temperature (T1, T2..) measured with the aforementioned thermocouple is incorporated by 
another A/D-conversion board, and is too changed into a digital signal from an analog signal. 
These digital signal values are incorporated by the computer (reading stage of data). When the 
amount of output voltage value changes per unit time calculates and the variation turns into 
more than a constant rate, as compared with the unusual pattern of the existing data, what has 
the highest approximation coefficient is identified for the aging pattern from the point in time as 
a pattern peculiar to the abnormal condition (operation stage). 
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[0014] The setting change value of the output of the desirable air supply pressure for supplying 
each ** cell or each cell block of a fuel cell stack and a humidifier and the output of a cooling 
fan is determined after identification of an unusual pattern (setting stage). 

[0015] The acquired setting change value is sent to a D/A-conversion board and a relay board. 
The analog signal of establishment stationing (it is change etc. to 10V ->8V about the output of 
a humidifier) is sent to each device, such as air supply equipment for a fuel cell stack, a 
humidifier, and a cooling system, and adjustment of each ** cell of a fuel cell stack or the air 
supply pressure of each cell block, the degree of humidification, temperature, etc. is performed 
at the same time a digital signal is changed into an analog signal in a D/A-conversion board. On 
the other hand, in a relay board, ON/OFF signal (for example, on-off instructions of the cooling 
fan of a fuel cell stack) is sent to each aforementioned device. 

[0016] In the fuel cell stack at the time of using air as hydrogen gas and oxidizer gas as fuel gas, 
an example of the unusual pattern in the case of being unusual is shown in an example when an 
output voltage pattern is normal, drawing 4 - drawing 6 , and the cause and its taking-a measure 
method are further explained to drawing 3 below based on a concrete example. In addition, in the 
single cell which pinched the electrolyte film which the pattern shown in drawing 3 - drawing 6 is 
the electrode of the square whose one side is 6cm, and consists of Nafion (tradename : 
polystyrene system cation exchange membrane with the Du Pont sulfonic group), it is aging at 
the time of using air as oxidizer gas and operating steadily by using hydrogen as fuel gas. 
[0017] Drawing 3 shows an example of the pattern with which output voltage is kept almost 
constant to elapsed time. 

[0018] The behavior of output voltage shows an example of an unstable unusual pattern, the 
amplitude of output voltage is large, the change has repeated irregularly the long period, and, as 
for drawing 4 , output voltage is declining gradually. In order to identify this pattern, the time of 
the variation beyond **0.03V appearing per for 5 minutes can be set up as a reference value. 
When such a pattern is shown, it is a time of the moisture content supplied to a cell increasing 
and the moisture in a solid-polymer-electrolyte film becoming superfluous. In order to cancel 
this abnormality, the water amount of supply to a cell is extracted, and operation to which a cell 
is shifted to a dryness side is carried out. You may extract the output of the bubbling equipment 
which can perform the water supply method by arbitrary methods, for example, is humidified to 
the hydrogen gas as fuel gas. It is desirable for it to be parallel to the above-mentioned 
operation, and to raise cell temperature by making a cooling fan turn off, and to increase the 
blower output for air ventilation, and to make the amount of air supply increase. 
[0019] Drawin g 5 is an unusual pattern which change of the small-size width of face of output 
voltage repeats regularly a short period. In order to identify this pattern, the time of **0.01 v 
amplitude for /appearing more than for 10 minutes can be set up as a reference value. When 
such a pattern is shown, it is at the time when the oxidizer gas supply to a cell is insufficient. In 
order to cancel this abnormality, the amount of supply of the oxidizer gas (air) to a cell is 
increased. 

[0020] Drawing 6 is an unusual pattern with which output voltage declines quickly. At this time, a 
sudden rise of the resistance of a solid polymer electrolyte is observed simultaneously. In order 
to identify this pattern, the case where the sag beyond **0.03V appears per for 5 minutes can 
be set up as a reference value. When such a pattern is shown, it is at too little [ the moisture 
content of the solid-polymer-electrolyte film of a cell ] time. In order to cancel this abnormality, 
the operation to which a cell is shifted to a humidification side, i.e., the water amount of supply 
to a cell, is increased. You may increase the output of the bubbling equipment for being able to 
perform the water supply method by arbitrary methods, for example, humidifying to the hydrogen 
gas as fuel gas. It is desirable to turn ON a cooling fan in parallel with this operation, to reduce 
cell temperature, and to decrease the blower output for air ventilation, and to decrease the 
amount of air supply. 
[0021] 

[Effect of the Invention] Since it is possible to discover each ** cell or the abnormalities in an 
output for every cell block which constitute a fuel cell stack at an early stage according to the 
operational status distinction method and the operation-control method of a fuel cell stack of 
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this invention, it can return to a normal state quickly. That is, before the loss of power of the 
whole fuel cell stack becomes below rating, it becomes possible to take a measure for every ** 
cell or cell block, and it can return to a normal state in a short time, without stopping operation 
of a fuel cell stack. 

[0022] According to the operational status distinction method and the operation-control method 
of a fuel cell stack of this invention, the more exact early detection of the abnormalities of a fuel 
cell stack and a cause judgment can be made by increasing the number of data of each ** cell or 
the aging pattern of the output voltage at the time of the abnormalities in operation of a cell 
block. 

[0023] Since according to the operational status distinction method and the operation-control 
method of a fuel cell stack of this invention the voltmeter used general-purpose can be diverted 
to some other purpose as a monitor of output voltage in order to measure output voltage, it is an 
execute permission simply in the existing power generation system, without adding a special 
output voltage control unit from the outside. 

[0024] According to the operational status distinction method and the operation-control method 
of a fuel cell stack of this invention, it can apply, without being able to apply also in which fuel 
cell stack of an external manifold method and an internal manifold method, and being influenced 
by the laminating method of a cell, since it is acting as the monitor of the output voltage for 
every single cell or cell block. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] An example of the system chart about the operation control of the fuel cell stack of 
this invention is shown. 

[Drawing 2] The malfunction detection flow about the operation control of the fuel cell stack of 
this invention is shown. 

[ Drawing 3] In a fuel cell stack, an example when an output voltage pattern is normal is shown. 
[Drawing 4] In a fuel cell stack, the amplitude of output voltage is large and the unusual pattern 
which the change has repeated irregularly the long period is shown, 

[Drawing 5] In a fuel cell stack, the unusual pattern which change of the small-size width of face 
of output voltage repeats regularly a short period is shown. 

[Drawing 6] In a fuel cell stack, the unusual pattern with which output voltage declines quickly is 
shown. 
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[ Drawing 2] 
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[Drawing 31 
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